TUYEN TAP BAO CAO HOI NGHI TOAN Qudc

KHOA HOC TRAI i‘]ﬁ'T VA TAI NGUYEN
VOI PHAT TRIEN BEN VUNG (ERSD 2024)

HA NOI 14-11 - 2024

€ NHA XUAT BAN 61A0 THONG VAN TAI




MUC LUC

Ban t6 ChTC NOI NN ..voveeeeeee ettt i
IVIUC TUC... ettt ettt b et b et e st e eabeeabe et beebbeebeeebeeebeeabeesreas iii
L0 DOT QAU vvvovveeeeeiees ettt v
Chuong trinh ROT NGNT ..o e Vil
Tiéu ban Dit ligu I6n va chuyén doi sé trong khoa hoc trai dat, tai nguyén méi truong............. 1
Tiéu ban Tri tué nhan tao, 10T, Blockchain va UNG AUNG e 38
THEUDAN CO = DN ...oviiiiiiiiie it T L
Tieu ban DAU KNTHICN NOP....cveeeeeeeeeeeee ettt 114
Tiéu ban Dia chat va tai NGUYEN du HCN........co..eveeeeereceeeeeeee e 238
Tiéu ban Dia chat cong trinh - Pia K§ thUAL..........oovrveeeereeeeeeieeeeeeeseee e 312
Tiéu ban Dia chat thity van VA TAi NQUYEN NUGC..........c..eveeeeesereeseeseeeeeseesseeseeeerieneesninsen, 430

Tiéu ban Tai nguyén dia chat vaQuan Iy bENVEING...............oeevviiiiiiceeeersiesienieennn . 516

Tiéu ban Quan 1y tai NGUYEN VA MO trIONG........c.oveeeeieereeeeeeeeseseeee e 597
Tiéu ban Cong nghé MaGi trong Xir [y MOT trrONG.......cv.cveevereeeeeeieeieeseis e eess s, 730
Tiéu ban Phat trién bén viing khoa hoc cong nghé M6 va MOi trudng.............cceeveeeeeereneenn., 818
Tiéu ban Phat trién bén viing cong nghiép khai thac va Quan Iy an toan..............c..cc..ceeeeee.. 899
Tiéu ban Nhirng tién bo trong ché bién khoang san VA tai Ché.............cocoeeeeeveeeeesiseeisieenn, 971
Tiéu ban Xay dung cong trinh Vi phat trién DEN VENG...........cveevveeeeeeeeeeeeeeeeeeeeeeees 1039
Tiéu ban Ky thuat Tric dia - Ban @ va Hé thong thong tin dia 1.........ccceveevevvcvceveneceeene, 1301
Tiéu ban Vat Iy, HOa hoC VA TNG QUNG.........oveveeeeeieeeeeeeeeeee e s 1384
Tiéu ban To&n, Co hoC VA NG AUNG.......oiveeeesieeeeeeeeeeeveeeieseses e 1512
TiEU BAN NGON NG NOC......veveeeeeee ettt n sttt 1634



‘E“R*Sﬁ/ ~_ HOINGHI TOAN QUOC KHOA HOC TRAI DAT
o saens 0 . VA TAINGUYEN VO PHAT TRIEN BEN VIPNG (ERSD 2024)

SUSTAINABLE DEVELOPME NT

TIEU BAN
DU LIEU LON VA CHUYEN POl SO
TRONG KHOA HQC TRAI PAT,
TAI NGUYEN MOI TRUONG



ERSE __ HOINGHI TOAN QUOC KHOA HOC TRAI DAT
Jmsaecs o A TAINGUYEN VO1 PHAT TRIEN BEN VNG (ERSD 2024)
SUSTAINABLE DEVELOPMENT

MUC LUC

Xay dyng tng dung hd trg thim dinh va quan ly bat dong san dya trén cong nghé di dong va hoc may
Tran Trung Chuyén, Nguyéen Quang Lgc, Lé Hong Anh, Nguyén Thi Phuwong Bac, Nguyén Thity Duong

....................................................................................................................................................................... 3
Enhancing temporal sea surface temperature prediction using LSTM model

Tran Thi Hoa, Tran Thanh Ha, Nguyen Thi Mai Dung, Tran Thi NgOC .........cccccevviviieieniiiieveceeie e 9
Ung dung cdng nghé dir liéu 16n (Big Data) trong luu trit dit liéu thim do va khai thac dau khi

Dang Vian Nam, NONG Thi OANN ..ottt st se e 15
Tryuc quan héa trong vong doi phat trién phan mém

NQUYEN TN HIFU PRIFORG ...ttt bttt sttt 22
Ung dyng hoc sau trong nhan dang doi tuong trén anh vé tinh

Nguyén Van Thang, L& Hong Anh, Nguyéen Thi Mai DUNG ..........ccocviiiiiiiiiinceceese e 30



E RS&' HOI NGHI TOAN QUOC KHOA HOC TRAI AT
SARTM SCOENCES b VA TAI NGUYEN VO'I PHAT TRIEN BEN VNG (ERSD 2024)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Xay dung tng dung hd tro tham dinh va quan ly bat dong san
dua trén cong nghé di dong va hoc may
Tran Trung Chuyén®”, Nguyén Quang Loc?, Lé Hong Anh?, Nguyén Thi Phuong Bact, Nguyén Thily Duong!

YTruong Dai‘h,oc Mo - Dja Chﬂdrt
2Ngan hang TMCP Ddu tu va Phat trién Viét Nam

TOM TAT

Trong qué trinh thim dinh tai san bat dong san dung dé dam bao cho cac quyét dinh cép tin dung, viéc dinh
vi chinh xé&c va xac minh théng tin tai san 1a can thiét dé dam bao tinh minh bach va giam thiéu rui ro.
Nghién ciru nay phat trién mot ang dung di dong dua trén céng nghé hoc méy théng qua thu vién Google's
ML Kit Text Recognition, dé ty dong hoa va ting cudng do chinh xac trong qua trinh nhap licu. Ung dung
nay str dung thiét bi di dong dé nhan dang bang toa do tir gidy to tai san va tich hop théng tin nay véi dir
liéu GPS, anh vé tinh, va ban dd, cung cip mot hinh anh truc quan va chinh xac vé vi tri dia Iy va dac diém
cua tai san. Cong nghé nay da dugc tich hgp thanh cong vao tng dung thuc tién “RBC Land VN, khéng
chi cung c4p cdng cu hiéu qua cho viéc quan ly tai san ma con mé ra huéng tiép can méi trong viéc ap dung
cong nghé thong tin vao linh vuc tai chinh va bat dong san tai Viét Nam.

Twr khéa: thém dinh bat dong san; cdng nghé dinh vi; nhan dang van ban; quan ly tai san; céng nghé thong
tin trong bat dong san

1. Pit véan dé

Trong linh vyc tham dinh tai san bat dong san cho céc quyét dinh cip tin dung, viéc xac dinh chinh xéac
va x&c minh théng tin tai san dong vai trd quan trong dé dam bao tinh minh bach va giam thiéu rai ro. Mot
trong nhirng cdng viéc quan trong cua quy trinh thim dinh tai san bat dong san 1a phai xac dinh chinh xac
dia diém, hinh dang, chiéu dai céc canh, dién tich ranh gii cua tai san tir hd so xin cip tin dung. Céc
phuong phap truyén théng thuong phu thudc nhidu vao kinh nghiém ca nhan va it dwoc hd tro bai cong
nghé, dan dén khé khin trong viéc quan 1y va dinh gia chinh xac va kip thoi. Tai cac thi truong dang phat
trién nhu Viét Nam, vin dé nay cang tré nén phic tap do hé thdng théng tin dét dai chua dwoc chia sé higu
qua (QHVN, 2023). Tuy nhién, sy tién bo trong cong nghé di dong ciing véi viéc hoan thién hé théng théng
tin dat dai da bat dau mang lai giai phap cho céc vin dé nay. Ching han, tng dung iGeoTrans (Dieu,
Chuyen, Biswajeet, Inge, & Razak, 2015), duoc phat trién cho cac thiét bi iOS, sir dung hé théng dinh vi
toan cau GPS dé dinh vi va cho phép chuyén déi toa d6 giita cac hé toa do trén thé gioi, bao gdm ca VN-
2000 cua Viét Nam, da nang cao kha ning ung dung cua thiét bi di dong trong thyc tién tham dinh tai san,
dic biét trong viéc xac dinh ranh gigi thira dat theo hé toa d6 VN-2000. Cac két qua kiém nghiém cho thiy
sai s6 trung binh theo mit bang va d6 cao cua iGeoTrans trén cac thiét bi iPhone khoang 4.11m va 3.51m
cho céc thir nghiém tinh twong Gng. Do chinh xéc nay cho thay rang céc ung dung di dong tich hop cong
nghé dinh vi la cong cu dang tin cay trong viéc hd tro dinh vi tai san bit dong san.

Nghién ciru nay tién hanh mé rong tinh ning va khic phuc nhitng han ché cta cac phuong phap hién tai
bang viéc phét trién mot tng dung di dong méi RBC Land VN, tng dung cong nghé hoc méy thong qua
thu vién Google's ML Kit Text Recognition (flutter-ml.dev, n.d.), dé tw dong hoa qué trinh nhap liéu. Cong
nghé nay cho phép nhan dang vian ban trong hinh anh gidy to tai san dé chuyén ddi ching thanh dang di
liéu may tinh c6 thé doc dugc, sau d6 nghién ctiru ndy sé trich xuit chinh xac bang toa do ranh gigi thira
dat, giGp giam thiéu sai 1am do nhap lidu thi cong va tang toc do xu ly dir ligu. Viéc &p dung céng nghé
nay vao quy trinh 1am viéc gitp nguoi ding xir Iy cac thong tin lién quan dén tai san mot cach nhanh chéng
va chinh xac hon.

Két qua tir cac thir nghiém cho thay, ng dung RBC Land VN khdng chi cai thi¢n déng ké kha nang xac
minh va dinh vi tai san, ma con giam thiéu sai sot va ting cuong hiéu qua trong qua trinh thim dinh tai san.
Diéu nay dwoc thé hién qua cac tinh ning diéu hudng tryc quan téi thira dat ngoai thuc dia gitp nguoi ding
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dé dang déi sanh hinh dang va kich thudc cua thira dat vei gidy to gbc va chong Ién nén anh vé tinh. Su
thanh cong ciia RBC Land VN m¢ ra hudng tiep can moi trong viéc tng dung cong nghé thong tin vao linh
vuc tai chinh va bat dong san, haa hen tiém nang (ng dung rong rii trong tuong lai.

2. Cosé'ly thuyét’vﬁ‘phlm'ng phap nghién ciru
2.1. Co sé ly thuyét vé nhdn dang vin ban trong énh

Nhan dang vin ban tir hinh anh 1a mét 1inh vyc quan trong trong nganh cong nghé thdng tin, lién quan
dén viéc chuyén doi van ban nhin thay trong cac hinh anh thanh dang van ban may tinh c6 thé doc dugc.
Trong nhitng nam gan déy, su phat trién cua hoc may va tri tu¢ nhan tao di nang cao dang ké kha nang cua
linh vyc nhéan dang ky ty quang hoc (OCR). Google's ML Kit Text Recognition dimg dau trong s6 nhitng
thu vién tién phong, cung cap mot gidi phap manh me cho viéc nhan dang van ban. Cong ngh¢ nay ap dung
céc thuat todn hoc may tién tién dé cai thién do chinh xac va hiéu qua trong viéc chuyen d6i hinh anh van
ban thanh dit liéu c6 thé doc dugc bang may, tir &6 hd tro viéc ty dong hda nhap liéu va cai thién céc quy
trinh l1am viéc sé.

2.2.1. Google's ML Kit Text Recognition

Google’s ML Kit Text Recognition 1a mot APl manh mé sir dung cac mé hinh hoc may dé phan tich va
nhan dang vin ban tir hinh anh. API nay cho phép cac lap trinh vién dé dang tich hop chirc nang nhan dang
van ban vao ung dung di dong. Nguoi dung c6 thé cung cip hinh anh dau vao tir cac ngudn nhu camera
hoic thu vién anh, va hé thong sé tu dong phét hién va giai ma vian ban trén hinh anh.

ML Kit Text Recognition hd trg nhan dang trén nhiéu ngdn ngit va kich ban khéc nhau, gidp ty dong
hoa qué trinh nhap liéu va cai thién dang ké do chinh xac trong xtr ly dir liéu. Kha nang cua API bao gém:
(1) nhan dang vin ban trén nhiéu kich ban va ngdn ngit, (2) phan tich ciu tric van ban, tich vin ban thanh
céc khéi, dong, tir va ky tu, (3) xac dinh ngdn ngir cua van ban nhan dang duoc; (4) cung cap kha ning
nhan dang thoi gian thuc, hoat dong nhanh chéng trén nhiéu thiét bi.

Google’s ML Kit Text Recognition 1a mot API mién phi, cho phép cac nha phat trién tan dung tinh ning
nay ma khong phai tra phi, ddng thoi d& dang trién khai vao céc ing dung dé ting cudng hiéu qua va tu
dong hda quy trinh nhap liéu tir hinh anh.

2.2.2. Cdu triic van ban nhdn dwoc

Vin ban nhan duoc tir trinh nhan dang vian ban (Text Recognizer) dugc phan doan thanh céc khoi
(Block), dong (Line), phan tir (Element) va ky hiéu (Symbol):

- Block: 12 khéi van ban tap hop cac dong van ban lién tuc, chiang han nhu mot doan vian hoac cot.

- Line: 1a dong van ban tap hop céc tur lién tuc trén cing mot tryc.

- Element: 12 tap hop cac ky tu chir va sé lién tyc trén ciing mot truc trong hau hét cac ngdn ngi Latinh,
hoac mét tir trong ngdn ngir tuong hinh khac.

- Symbol: 1a mét ky tu chit hodc s6 don 1é trén cling mét truc trong hau hét cac ngbn ngir Latinh, hoic
mét Ky tu trong ngbn ngir tuong hinh khéc.

Hinh 1 minh hoa cAu triic nhan dang vin ban cia ML Kit nhu mé ta & trén. Khéi du tién dwoc 1am ndi
bat mau xanh da troi nét dat 12 mot khoi van ban (TextBlock), Nhdm céc khdi dugc 1am ndi bat tiép theo,
mau xanh lam, 12 cac dong vin ban (TextLine). Cubi ciing, nhém céc khéi duoc 1am ndi bat mau xanh dam
la cac tir (TextElement).

API tra vé& danh sach cac khdi véi thong tin bao gom hop gidi han, diém goc, goc xoay, diém tin cay,
ngdn ngir nhan dang va vin ban dugc nhan dang cho tat ca cac khdi, dong, tir va ky tu phét hién dugc.
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Hinh 1. C4u tric nhdn dang véin ban cua ML Kit (Google, n.d.)



Duya vao két qua tra yé tir API 6 thé xay dung thuat toan dé trich xuit chinh xac bang toa do ranh giéi
thira dat, gitp giam thiéu sai lam do nhap liéu thu cong va ting toc d6 xir ly dir liéu trong xay dung ung
dung RBC Land VN.

2.2. Phwong phdp nghién ciru &p dung cho vigc phat trién #ng dung

Trong qua trinh phat trién ung dung RBC Land VN, chiing t6i d4 ap dung mot phwong phéap nghién ciru
toan dién, bao gom cac budc sau:

2.2.1. Dir liéu dau vao xir Iy hinh anh

Dix liéu dau vao duoc Iy tir hinh anh gidy to tai san nhu sé do, hop ddng mua bén, ranh giGi cap phép,
v6i thong tin toa do ranh gidi thira dat. Hinh anh c6 thé chup truc tiép bang camera thiét bi di dong hoic tai
tir thu vién anh. Nguoi ding can phéng to khu vuc chira bang toa d6 dé hé théng nhan dang van ban, dam
bao céc ky tu dat kich thudc tdi thiéu 16x16 pixel theo khuyén nghi ciia Google dé téi wu hoa do chinh xéc.

Trong truong hop hinh anh c6 chét lugng kém hozc ky tu khong thé nhan dién chinh xac, hé théng cho
phép ngudi dung nhap toa do thi cong, dam bao di liéu lubn dugc xir 1y day du va chinh xéac cho qué trinh
tham dinh. Hinh 2 minh hoa mot mau gidy to tai san chira bang toa do, dwoc st dung lam dir liéu dau vao
cho hé théng nhan dang van ban.

Toa do va chiéu dai cac canh thua

Toa dé Canh

Piém

D X Y (m) |

1 1147751,84 | 49373441

9,02
2 1147749,45 | 493743,11

15,64
3 1147734,16 | 493739.,82 T
+ 1147736,53 | 493730,96

15,69

1 1147751,84 | 49373441

Hinh 2. Mgt mau giay to tai san chiza bang toa do
2.2.2. Phan tich va thiét ké hé thong

Trong giai doan nay, nhdm nghién ciru da xac dinh cac yéu cau chic nang va phi chirc ning cua tng
dung. RBC Land VN duoc thiét ké véi mot giao dién nguoi ding truc quan, chia thanh 3 tab chinh dé téi
uu hoéa trai nghiém nguoi dung va cai thién quan ly cdng viéc cling nhu truy cap thong tin.

Hinh 3 minh hoa so d tong thé cua hé théng (ing dung, bao gdbm céc thanh phan chinh nhu Camera, ML
Kit Text Recognition, Co s dit liéu, Ban dd, va Hé thong dinh vi GPS. Ngudi dung sir dung Camera dé
chup hinh gidy to chira toa do, sau d6 hé thdng s& xir Iy hinh anh bing ML Kit va luu thong tin toa d6 vao
Co sé dit lidu. Ban dd s& ldy toa do tir co s dit lidu va két hop véi GPS d@é hién thi vi tri va thong tin tai
san. CAu triic nay dam bao rang toan bo qua trinh tir nhap liéu, xir Iy dén hién thi déu dién ra mot cach tu
dong va hiéu qua, gitp cai thién quy trinh thim dinh va quan ly bat dong san.

Ngu¢i dung
Tuong tac
va nhap liéu Chup hinh anh
Thiét bi
di dong Gri hinh anh
dé nhan dan
Camera AN 2ang
Hién thi
két qua
[ Giao dién ngu¢i dung } ML Kit Text Recognition Ban do

Luu théng tin|  Doc toa dé tir CSDL
Ldy thong tin
dinh vi GPS

Hé théng dinh vi GPS

Hinh 3. So dé tong thé hé thong

Cép nhat toa do
thu cong




Dudi day 1a mo ta chi tiét vé cAu tric va chiic nang cua tirng tab trong ang dung:

- Tab Cong viéc: 1a mot phan quan trong ctia tng dung, noi nguoi dung co thé quan ly va me cac cong
viéc lién quan dén thiam dinh va quan ly bat dong san. Tab nay chia nho thanh hai phan chinh:

+Quan ly Cong viéc: cho phép nguoi ding t6 chirc xem va tao méi, tim klem Sap xep cong viéc.

+ Md Cong viéc: nguoi ding c6 thé ma cong viéc, nhap dir liéu va tai liéu can thiét dé bat dau mot quy
trinh thim dinh mai.

- Tab Ban d6: cung cap chirc ning hién thi ban dd, 1 cong cu hd trg quan trong cho viéc dinh vi va xem
thong tin dia ly cua tai san:

+ Néu c6 cong viéc duoc ma va lién két, ban do s& hién thi thdng tin chi tiét lién quan dén cong viéc do,
bao gdm ranh gidi va cac thong tin khac cua thira dat.

+ Néu khong c6 cong viéc nao duoc chon, ban d6 s& hién thi & ché 6 xem chuin ma khong kém theo
thdng tin cdng viéc nao.

- Tab Cai dat: Cho phép nguoi ding tuy chinh cac thiét 1ap cua tng dung theo nhu cau sir dung ca nhan.
Ngudi dung c6 thé diéu chinh cac tly chon nhu thong béo, cai dat ngdn ngit, va cac thiét 1ap bao mat.

So dd hoat dong & Hinh 4 duoc thiét ké dé dam bao rang nguoi ding c6 thé dé dang diéu hudng va su
dung cac chic ning ciia wng dung mot cach hiéu qua, gitip tang cudng nang lyc quan ly va tham dinh tai
san bat dong san mot cach chinh xéc va thuan tién.

S
Cac Tab dugchiénthi |

| Tab Céng viéc
G

A v

y — \
(Tab Ban db | Tabcaiaat |
4

LMo
cdng vige 0 Cong vige di 57
X v RIS Taychinh
Yy - @ a cai dat
Quan Iy Hién ban ab Hign ban db
cdng viéc | cling théng tin khong co théng
o ¢ ¢ cong viéc . tincbng viéc

[Déi séanh dt liéu j [Nhép.’sﬂ'a di ligu J Ap dung thay déi

" 4 =T [
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Hinh 4. So do hoat déng cua iing dung RBC Land VN

€]

2.2.3. Thu thdp diz liéu

Thu thap dit liéu 1a bude dau tién va quan trong trong phét trién (g dung, bao gdm viéc lay mau cac
gidy to tai san dé tir d6 xtr ly nhan dang van ban. Chiing t6i d sir dung mét loat cac gidy to tir don gian dén
phtrc tap dé dam bao rang hé théng c6 thé hoat dong hiéu qua trong nhiéu tinh hudng va dinh dang bang
toa do khac nhau.

2.2.4. Nhgn dgng va xi ly diz liéu

Str dung Google's ML Kit Text Recognition, tng dung duoc thiét ké dé nhan dang va xir 1y van ban tir
hinh anh cac tai liéu. Chung t6i da xir Iy hinh anh dau vao dé dam bao du dir liéu pixel véi kich thudc cho
mbi Ky tu toi thiéu 16x16 pixel va t6i da 24x24 pixel theo khuyén céo cua Google (Google, n.d.). Theo do,
mot kich thugc ¢& 600 pixel theo chiéu rong hinh dnh dau vao cua bang toa do 1a pht hop dé téi wu hoa
kha nang phan tich va giai ma van ban chinh xéc tir cac hinh anh dugc cung cip. Tat ca cac hinh anh lam
anh dau vao duoc lay tir thu vién anh hay camera cua thiét bi sau khi cit chon viing chira bang toa do déu
dua vé cng ti 1¢ voi kich thuge theo chiéu rong 1a 600 pixel.

2.2.5. Chuyén doi toa dé va tich hop véi cac dich vu khac

Ung dung chuyén doi qua lai giita toa do VN-2000 va WGS-84 va tich hop dit liéu voi h¢ thong dinh vi
GPS va céc dich vu dir liéu ban d6 dé cung cap thong tin dia 1y chinh xac cho nguoi dung. Diéu nay khong



chi gitip xac dinh vi tri tai san ma con cho phép diéu huéng va so sanh truc quan véi gidy to tai san va hinh
anh vé tinh.

2.2.6. Kiém thir va déanh gid hiéu suat

Ung dung dugc kiém thir mot céch ky ludng dé dénh gia tinh nang va hiéu suat. Kiém thir bao gom céc
bai kiém tra chirc ndng, kiém tra tich hop va kieém thu nguoi ding cudi. Phan hoi tir nhitng bai kiem thur
nay gilp chang toéi tinh chinh tng dung dé dat dwoc hiéu suat toi wu.

3. Két qua va thao luan

Trong nghién ctu nay, ching t6i da ap dung cdng nghé hoc may thong qua thu vién Google's ML Kit
Text Recognition dé nhan dang vin ban tir hinh anh céc gidy to tai san. D& dam bao hiéu qua nhan dang
cao nhét, chung toi da tudn thu cac khuyén céo vé kich thude cua hinh anh dau vao, dam bao mdi ky tu co
kich thudc tdi thiéu la 16x16 pixel va toi da 1a 24x24 pixel. Viéc didu chinh kich thuéc hinh anh dau vao
vé 600 pixel theo chiéu rong da gitp tdi wu hoa kha nang phan tich va giai ma van ban mot cach chinh xéac
nhu thé hién & Hinh 3(a).

Qua thir nghiém trén mot tap dir lisu gdm 100 mau gidy to tai san khac nhau, hé théng da dat dugc do
chinh xé&c nhan dang trung binh 1a 93%. Cu thé, vai hinh anh cé chét lugng va kich thuéc ky tu phii hop
vé6i khuyén céo, d6 chinh xac nhan dang dat 97%, trong khi véi nhiing hinh anh c6 kich thuéc ky tu nho
hon khuyén nghi, do chinh xac giam xudng con 87%. Sé liéu nay chi ra rang chat lwong hinh anh dau vao
¢6 anh huong 16n dén kha niang nhan dang chinh xéac cua hé thong.

Tuy nhién, chling toi nhan thiy rang khi kich thuéc khong dap tmg cac khuyén cdo, phan mém c6 xu
huéng nham 13n giita cac ky tu chir s6 17 vai ky tu 6 thang ‘|, giira <9° va “8’, va giita “3” va 8”. Nhirng
phét hién nay nhan manh tam quan trong cia viéc duy tri chat lwong hinh anh du vao, dong thoi chi ra
nhitng han ché hién tai cua cong nghé nhan dang van ban. Chlng toi khuyén nghi thuc hién cac thu nghiém
bé sung dé xac dinh cac ciu hinh téi wu cho tirng loai tai liéu cu thé. Ngoai ra, can tiép tuc cai tién thuat
toan nhan dang dé giam thiéu sy nham I4n giira céc ky tu twong tu.
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Hinh 5. Mgt s¢ giao dién cua iing dung RBC Land VN
Bén canh do, tng dung “RBC Land VN” da bd sung tinh nang tinh chiéu dai canh va vé so dd dé ddi
sanh véi gidy to tai san, gidp phét hién cac nham 13n va cho phép chinh stra tryuc tiép trong giao dién nhap
liéu, nhu thé hién & Hinh 3(b) va Hinh 3(c). Tinh ning nay khong chi gidp cai thién do chinh xac cua thong
tin tai san ma con nang cao kha ning kiém tra va xac thuc thdng tin mét cach hiéu qua.



Két qua tir nghién ciru ndy mo ra mot huéng tiép can méi trong viée ng dung céng nghé théng tin vao
linh vuc tai chinh va bt dong san. Hé théng nhan dang van ban va tich hop vai dit liéu ban dd da ching
minh tiém ndng cai thién quy trinh thim dinh tai san. Hon nira, nghién cau hira hen tiém niang mé rong cho
viéc phat trién cac (ng dung twong tu trong tuong lai, dac biét la trong linh vyc quan ly tai san va tham
dinh tin dung.

4, Két luan

Nghién ctru nay da kham phd va chung minh kha nang cua Google’s ML Kit Text Recognition trong
viéc cai thién quy trinh nhap liéu tu dong va tham dinh tai san bat dong san thong qua tng dung di dong
RBC Land VN. Ung dung tan dung cong nghé hoc may dé nhan dang va xir Iy van ban tir hinh anh cac glay
to tai san, tir d6 gép phan nang cao d6 chinh xac va hiéu qua cua quy trinh tham dinh. Ching toi khuyen
khich viéc &p dung céc két qua nghién ciru ndy vao thyc tién, dac biét trong linh vuc quan ly tai san bat
d6ng san, noi viéc ning cao d¢ chinh xac va hiéu qua trong qua trinh nhap li¢u va tham dinh cé thé mang
lai lgi ich kinh té dang ké va cai thién quy trinh lam viéc.

Tuy nhién, dé dat dwoc mirc d6 tu dong hoa cao hon va cai thién toan dién chat lugng xir ly dit ligu,
chung t6i dé xuat mo rong nghién ctiru bang cach ap dung Google’s ML Kit Object Detection. Cong nghé
nay cho phép tu dong phat hién cac bang toa do trong hinh anh gidy to tai san, gitp hé thong tu dong cit
anh va tap trung xu Iy chinh xac khu vuc chira thdng tin quan trong. Bang viéc tich hop tinh ning nay, RBC
Land VN s& khong chi cai thién @6 chinh xac ma con ting cuong hiéu qua xu ly di liéu, giam thiéu sai sot
do nhap liéu tha cong, va tang toc do xur ly. Diéu nay s& gop phan cai thién toan dién quy trinh tham dinh
va quan ly bat dong san, dép (ing cac yéu ciu cao hon vé chat lwong va hiéu qua trong twong lai.
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ABSTRACT

Development of an application for real estate appraisal
and management based on mobile technology and machine learning
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In the process of appraising real estate used as collateral for credit decisions, accurate positioning and
verification of property information are essential to ensure transparency and minimize risk. This research
develops a mobile application based on machine learning technology through Google's ML Kit Text
Recognition to automate data entry processes and enhance accuracy. This application uses mobile devices
to recognize coordinate tables from property documents and integrates this information with GPS data,
satellite imagery, and maps, providing a precise and visual representation of the geographical location and
characteristics of the property. This technology has been successfully integrated into the practical
application “RBC Land VN”, not only providing an effective tool for property management and monitoring
loans but also opening a new approach to applying information technology in the finance and real estate
sectors in Vietnam.

Keywords: real estate appraisal; positioning technology; text recognition; property management;
information technology in real estate



